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RI MRLQLQJ UDLOV E\ ILVKSODWHV ZDV DEDQGRQHG LQ IDYRXU RI FRQWLQXRXV ZHOGHG UDLO DQRWKHU VRXUFH RI
FUDFNLQJZDVLQWURGXFHGDULVLQJIURPYDULRXVZHOGGHIHFWVHJSRURVLW\ODFNRIIXVLRQVKULQNDJHVWUHVVHV
HWF,QIUDVWUXFWXUHPDQDJHUVDUHGHYRWLQJDODUJHDPRXQWRIHIIRUWWRHQVXUHWKDWWKHLQWHJULW\RIWKHUDLO
WUDFN QHWZRUN LV SUHVHUYHG E\ FRQGXFWLQJ UHJXODU LQVSHFWLRQV LQYROYLQJ XS WR GDWH 1'( WHFKQLTXHV
1HYHUWKHOHVVWKHGHYHORSPHQWRIFUDFNVLQUDLOVLVXQDYRLGDEOH7KHUDLOGDPDJHSUHGLFWLRQWRROVVXFKDV
9$03,5(FXUUHQWO\HPSOR\HGE\WKHLQGXVWU\DUHEDVHGRQHPSLULFDOUHODWLRQVEDVHGRQWKHFXPXODWLYH




7KLV ZRUN KDV XQGHUWDNHQ WKH VWXG\ RI IDWLJXH FUDFNV LQ UDLOV XVLQJ )($ PRGHOLQJ DQG DQDO\WLFDO
VROXWLRQV WR SURYLGH D WRRO WR UDLO 1'( LQVSHFWRUV IRU WKH TXLFN DVVHVVPHQW RI WKH VHYHULW\ RI VXUIDFH
EUHDNLQJ DQG HPEHGGHG FUDFNV LQ UDLOV7KHZRUNGRHVQRW LQYHVWLJDWH FUDFN LQLWLDWLRQ DQGSURSDJDWLRQ




PHFKDQLFV WKH VWUHVV DQG VWUDLQ ILHOGV FDQ EH FKDUDFWHUL]HG E\ SDUDPHWHUV VXFK DV WKH VWUHVV LQWHQVLW\
IDFWRU. XQGHU HODVWLF FRQGLWLRQV RU WKH -LQWHJUDO RU FUDFN WLS RSHQLQJ GLVSODFHPHQW&72' XQGHU
FRQGLWLRQV RI H[WHQGHG SODVWLFLW\ 6XFK SDUDPHWHUV GHVFULEH WKH PHFKDQLFV RI WKH FUDFN LQ WHUPV WKDW
LQFOXGHWKHDSSOLHGORDGDQGWKHOHQJWKRIWKHFUDFN7KHUHVLVWDQFHRIDPDWHULDOWRIDVWIUDFWXUHLVJLYHQ
E\ WKH IUDFWXUH WRXJKQHVV8QGHU VPDOO VFDOH \LHOGLQJ FRQGLWLRQV WR SUHGLFW FUDFNSURSDJDWLRQ OLIH DQG
IUDFWXUH VWUHQJWK DFFXUDWH VWUHVVLQWHQVLW\ IDFWRU VROXWLRQV DUH QHHGHG ERWK IRU LQLWLDO LQWHUPHGLDWH DQG
ILQDO FUDFN FRQILJXUDWLRQV %XW EHFDXVH RI WKH FRPSOH[LWLHV RI VXFK SUREOHPV H[DFW VROXWLRQV DUH QRW
DYDLODEOH,QVWHDGLQYHVWLJDWRUVKDYHKDGWRXVHDSSUR[LPDWHDQDO\WLFDOPHWKRGVH[SHULPHQWDOPHWKRGV
RUHQJLQHHULQJHVWLPDWHV WRREWDLQ WKH VWUHVVLQWHQVLW\ IDFWRUV&ORVHG IRUPVROXWLRQV IRU VWUHVV LQWHQVLW\
IDFWRUV RI HOOLSWLFDO FUDFNV LQ LQILQLWH ERGLHVKDYHEHHQGHULYHGE\ VHYHUDO DXWKRUV *UHHQ ,UZLQ
 .DVVLU .RED\DVKL 1HZPDQ )RU ILQLWH ERGLHV DOO VROXWLRQV KDYH UHTXLUHG




FRPSRQHQW EXW DOVR WKH UHDO HODVWRSODVWLF EHKDYLRXU RI WKH FRPSRQHQW PDWHULDO KDV EHHQ DSSOLHG 7KH







)E LV LPSRUWDQW DQG YDULRXV DXWKRUV KDYH SURYLGHG QXPHURXV H[SUHVVLRQV EDVHG RQ )($ SDUDPHWULF
VWXGLHV$VDVWDUWLQJSRLQWWKHH[SUHVVLRQVGHULYHGE\1HZPDQ	5DMXKDYHEHHQXVHGLQWKLVZRUN$
GHWDLOHGGHVFULSWLRQRIWKHVHH[SUHVVLRQVFDQEHIRXQGLQUHIHUHQFH5DMX	1HZPDQ
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([SHULPHQWDO
0HFKDQLFDO SURSHUW\ WHVWV ZHUH FDUULHG RXW DFFRUGLQJ WR %6 (1  WR REWDLQ WKH UDLO
PDWHULDOPHFKDQLFDO SURSHUWLHV IRU WKH DQDO\VLV 6SHFLPHQVZHUH REWDLQHG IURP WKH UDLO KHDGZHE DQG






















&RQVWDQW ORDG DPSOLWXGH IRXU SRLQW EHQGLQJ IDWLJXH WHVWV ZHUH FDUULHG RXW RQ D VHFWLRQ RI D UDLO WR
DVVHVVWKHDFFXUDF\RIWKHQXPHULFDODQGDQDO\WLFDOVROXWLRQV$8,&UDLOVHFWLRQWKHPRVWFRPPRQUDLO
SURILOH LQ(XURSHDQ UDLOZD\VZDVXVHG 7KH UDLO VXSSRUW VSDQZDVPPDQG WKH ORDGLQJSRLQW VSDQ
PP7KHPD[LPXPDSSOLHGIDWLJXH ORDGZDVN1ZLWKD IUHTXHQF\RI+]DQGDQ5 UDWLRRI
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)($
7KH ILQLWH HOHPHQW DQDO\VLV KDV EHHQ FDUULHG RXW XVLQJ WKH $16<6 SDFNDJH 6LQJXODU TXDUWHUSRLQW
HOHPHQWV IRU WKH VPDOO UHJLRQDURXQG WKHFUDFN IURQWZKHUH WKH VWUHVV ILHOG LV.GRPLQDWHGKDYHEHHQ
XVHG 7KH TXDUWHUSRLQW HOHPHQWV DOORZ WKH PRGHOOLQJ RI VLQJXODU GLVSODFHPHQW ILHOGV DQG WKXV WKH
HYDOXDWLRQRI WKH VWUHVV LQWHQVLW\ IDFWRU 6,)ZLWKJUHDWDFFXUDF\DQGD UHODWLYHO\FRDUVHPHVK6HYHUDO
PHWKRGVDUHDFWXDOO\DYDLODEOH WRREWDLQ WKH6,)YDOXHVGXULQJ WKHSRVWSURFHVVLQJRI WKHILQLWHHOHPHQW
VROXWLRQ$PRQJWKHPWKH'LVSODFHPHQW&RUUHODWLRQ0HWKRG'&0DSSOLFDEOHRQO\ZKHQWKHPDWHULDO
KDV OLQHDU HODVWLF LVRWURSLFEHKDYLRXUPDNHV XVHRI WKHZHOONQRZQ UHODWLRQVEHWZHHQ WKH6,)¶V YDOXHV
DQG WKHGLVSODFHPHQW ILHOGDURXQG WKHFUDFN IURQW2WKHUZLVHNQRZLQJ WKH VWUHVVDQGVWUDLQ ILHOG WKH -
YDOXHV DORQJ WKH FUDFN IURQW KDYH WR EH QXPHULFDOO\ HYDOXDWHG DQG IURP WKHP WKH 6,) YDOXHV FDQ EH
GHULYHG
7KHVFLHQWLILFFRGH)5$1&'YHUVLRQGHYHORSHGE\&RUQHOO8QLYHUVLW\ZDVXVHGWRJHQHUDWHWKH
PHVKDURXQG WKHFUDFN IURQWZKLFKDOORZV IRUERWK WKHSUHSURFHVVLQJ LH LW DOORZV WKHFUHDWLRQRI WKH














JHRPHWULHVZHUH FDUHIXOO\PHDVXUHG DQG XVHG IRU FRPSDULVRRQZLWK WKH)($PRGHO DQG WKH DQDO\WLFDO
VROXWLRQV&RPSDUDWLYH UHVXOWV RI WKH)($DQG DQDO\WLFDO VROXWLRQ IRU FUDFN DQG FUDFN DUHJLYHQ LQ
)LJXUH ,W FDQEH VHHQ WKDW WKHUH LV D JRRG DJUHHPHQWRI WKH6,) YDOXHVEHWZHHQ)($DQG DQDO\WLFDO
VROXWLRQ IRU ERWK FUDFN IURQWV 7KH )($ VKRZV DQ LQFUHDVH LQ WKH 6,) YDOXHV DV WKH FUDFN IURQW HQGV
DSSURDFK WKH VXUIDFH 7KLV LV D UHVXOW RI KRZ WKH )5$1&' FRGH WUHDWV WKH VLQJXODULW\ QHDU WKH IUHH
VXUIDFH RI WKHPDWHULDO 7KH VLQJXODULW\ LV GHVFULEHG E\ U DQG LV DSSUR[LPDWHG E\ WKH TXDUWHU SRLQW
HOHPHQW7KLVLVWUXHDORQJWKHFUDFNIURQWEXWQRWWKHQSRLQWZKHUHWKHFUDFNIURQWLQWHUVHFWVWKHH[WHUQDO
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7KHPRGHOOLQJ WKHQ H[DPLQHG WKHGHYHORSPHQWRI FUDFNV IURP WKH IRRW RI WKH UDLO )LJXUHOHIW$
FRPSDULVRQ RI WKH UHVXOWV LV VKRZQ LQ )LJXUH   ,Q D VLPLODUPDQQHU WR WKH ZHE FRUQHU FUDFNLQJ WKH
DQDO\WLFDOPRGHODOVRDGRSWHGWKH1HZPDQ	5DMXVROXWLRQVIRUEHQGLQJVWUHVVLQFRUSRUDWLQJDEHQGLQJ
FRUUHFWLRQIDFWRU+MIRUWKHFRPSRQHQWJHRPHWU\)RUWKHUDLOJHRPHWU\WKHEHQGLQJIDFWRURYHUHVWLPDWHG
WKH VWUHVV OHYHO DQG ZDV QRW DSSURSULDWH IRU SUHGLFWLRQ RI 6,)V $ EHWWHU DJUHHPHQW EHWZHHQ WKH )($
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&UDFN3URSDJDWLRQSUHGLFWLYHPRGHO
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
,Q)LJXUHDVHULHVRIFUDFNIURQWVGXULQJIDWLJXHFUDFNSURSDJDWLRQWRIDLOXUHREWDLQHGIURPDQLQLWLDO
IODZRI VHPLFLUFXODU VKDSH DQGPP UDGLXV DUHSUHVHQWHG7KH LQLWLDO FUDFN LV ORFDWHGQHDU WKH FRUQHU
EHWZHHQ WKH IRRW DQG ZHE RI WKH UDLO ZKHUH WKH FHQWHU RI WKH VHPLFLUFOH LV SRVLWLRQHG RQ WKH H[WHUQDO
VXUIDFHDQGPPGLVWDQFHIURPWKHXQGHUVLGHRIWKHUDLOIRRW7KLVVLPXODWHVWKHIDWLJXHFUDFNRIILJXUH





$QDO\WLFDO VROXWLRQV EDVHG RQ WKH 1HZPDQ 	 5DMX HTXDWLRQV WR REWDLQ WKH VWUHVV LQWHQVLW\ IDFWRUV









8,& UDLO VHJPHQW ZLWK WKH VDPH JHRPHWU\PDGH RI WKH VDPHPDWHULDO KDYLQJ WKH VDPH GHIHFW DQG
VXEMHFWHGWRVDPHORDGXVHGLQWKHQXPHULFDOVLPXODWLRQFRQILUPV WKHYDOLGLW\RIWKHDGRSWHGPRGHOLQJ
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7UDFH\'0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